This paper describes the case of a 50-year-old female with a Class II malocclusion who presented with severe bimaxillary protrusion and generalized alveolar bone loss due to adult periodontitis. The treatment plan consisted of extracting both upper and lower first premolars and periodontal treatment. Anterior segmental osteotomy (ASO) of the mandible and upper anterior segment retraction using compression osteogenesis after peri-segmental corticotomy (Speedy orthodontics) was performed. Correct overbite and overjet, facial balance, and improvement of lip protrusion were obtained. However, a slight root resorption tendency was observed on the lower anterior dentition. The active treatment period was 9 months and the results were stable for 27 months after debonding. This new type of treatment mechanics can be an effective alternative to orthognathic surgery. 
INTRODUCTION
In adult patients with bimaxillary protrusion, correction may involve removal of four premolars. The anterior teeth may be retracted with fixed appliances, with or without orthognathic surgery. [1] [2] [3] Currently, the number of middle-aged-patients with periodontal problems is increasing, as is the need for orthodontics. 1, 4 In adult patients with periodontal damage, orthodontic treatment requiring closure of extraction space has a high risk of side effects such as bone loss and root resorption. Consequently, the clinician will minimize long-term treatment plans and avoid unnecessary or difficult tooth movements in order to reduce the risk. 5 One way to achieve this goal is the use of a segmental osteotomy. [6] [7] [8] This procedure will remove some of the limits to tooth movement and shorten the time period required. The downside is concern about side effects such as loss of tooth vitality, avascular necrosis in the bone segment, and the typical risks of general anesthesia and hospitalization. Proximity of roots must be carefully evaluated during the surgery and retraction procedures. Köle 9 introduced a corticotomy technique to enable the movement of a bone segment that includes a tooth by sectioning of the layer of compact bone. It is a surgical technique which allows the fairly rapid movement of a tooth or group of teeth without requiring the teeth to move a great distance through bone. A corticotomy poses less risk than a segmental osteotomy or orthognathic surgery. [10] [11] [12] [13] [14] [15] Risks during corticotomy procedures are increased if there is active periodontal inflammation or disease or if excess heat is released during the procedure.
Speedy orthodontics
"Speedy Orthodontics" describes a protocol to allow movement of dental segments over a reduced time period using a coricotomy and the application of an orthopedic force using intraosseous anchorage. [16] [17] [18] The force applied after the corticotomy is heavier than the typical orthodontic force, since the goal is to move the block of bone that has been circumscribed by compression osteogenesis rather than moving teeth through the bone. 19, 20 "Compression osteogenesis" first named by Chung is described as histologic changes through orthopedic traction forces to a corticotomized segment. The medullar bone around the anterior teeth can be easily bent by the retraction force if the cortical layer between the basal and alveolar bones is removed. 16, 17 The following case report for an adult female patient portrays the technique we call "Speedy orthodontics". The treatment was preceded by periodontal care until the active disease was under control. There was significant facial improvement without any deterioration of her periodontal status.
DIAGNOSIS AND ETIOLOGY
This female patient, aged 50 years, 10 months, presented with pronounced dental and labial protrusion, and advanced periodontal disease. Pocket depths ranged from 4 -8 mm. All molar furcations were affected, and the mandibular incisors were over-erupted. She was treated with universal curettage and periodontal surgery, and followed until basic periodontal health was evident.
The extraoral examination revealed a very convex profile with significant mentalis muscle strain. The intraoral examination revealed a Class II canine and Class I molar relationship. In the maxilla, the anteriors were spaced and severely protruded. The mandibular anteriors were moderately crowded (Figs 1 and 2 
TREATMENT OBJECTIVES
The treatment objectives based on the analysis of the cephalometric tracings, dental x-rays, photographs, and study models were to extract all the first premolars, align and retract the anterior teeth, improve the interincisal angle relationship, decrease the lip protrusion, maintain the posterior occlusal relationship, and improve the convex profile -all without a deterioration of the periodontal condition.
TREATMENT ALTERNATIVES
After the diagnosis, three treatment options were considered:
Fixed appliances with removal of two maxillary premolars and two mandibular incisors, retracting the maxillary anterior teeth against mini-screw anchors.
Remove the upper and lower first premolars, then perform a corticotomy to outline a block of bone around the maxillary anteriors and retract the mandibular anteriors with an anterior segmental osteotomy under local anesthesia. Use the C-lingual retractor and C-plate in the maxilla as rigid anchorage. [21] [22] [23] [24] Remove the four first premolars and perform anterior segmental osteotomies in both arches to affect the retraction surgically under general anesthesia.
The patient chose the second option even though she was made aware that the lower anterior teeth were more periodontally at risk than the lower first premolars. She noted the advantages of a shortened treatment time and felt the overall risks were less. The schematic illustration of Speedy Orthodontics treatment is shown in Fig 4. In the selected treatment option, maxillary fixed orthodontic appliances would be used to align the anteriors, stabilize during en masse retraction, and to detail the finish. In the mandible, brackets would be placed after surgical stabilization for about 6 weeks. She was advised that the lower anterior alignment would not be stable on its own and that, in any case, the periodontal prognosis for the lower anteriors was quite guarded.
TREATMENT PROGRESS
After a three month stabilization of the periodontal status, and home care was improved, the designated teeth were removed and corticotomy was performed in the maxilla, and anterior segmental osteotomy performed in the mandible under local anesthesia (Fig 5) . In the maxilla, a mucoperiosteal incision was made along the palatal mucosa and the bone was exposed sparing the incisal nerve and artery. A vertical and horizontal bone cut was made across both the first premolar sites with the # 5 round bur in a contra-angle handpiece. Two weeks later, to allow reconnection of the palatal blood supply after the palatal corticotomy, a buccal corticotomy was executed and a C-plate, a C-lingual retractor and a C-tube were installed (Figs 5A and 6). Fixed orthodontic appliances were placed on the maxillary posterior teeth and lower teeth, followed by the mandibular anterior segmental osteotomy, which was fixed with plates and screws, and further stabilized with a 0.017" × 0.025" stainless steel archwire. In the maxilla, the anterior teeth were fixed into a single unit with the lingual retractor and a labial bonded wire. The retraction force of 500 -900 gm per side was applied to both labial and lingual fixtures (Figs 7 and 8) . In the mandible, after a healing period of about 6 weeks, leveling and alignment began. In the maxilla, retraction of the anterior corticotomized segment required five months, after which the C-lingual retractor was removed and anterior brackets placed for four more months to level and align the anterior teeth. All maxillary appliances were debonded after nine months of active treatment. Fixed and removable re- tainers were prescribed due both to the periodontal status and potential for elastic rebound in the surgical sites.
RESULTS
After nine months of treatment, proper occlusion and alignment was obtained. Good overjet, overbite, facial balance, and a reduction of hypermentalis activity were also achieved and the pretreatment Class I molar relationship was maintained. A slight Class II canine relationship was obtained but with the midlines coincident (Figs 9 and 10 (Figs 11 and 12) . The upper incisors were significantly ) due to anterior bone segment bending. The posterior/anterior facial height ratio decreased a little after treatment (63.4% → 63.1%). There was no change in the periodontal status from before to after treatment. Alignment and intrusion of the lower incisors was associated with mild root-end resorption (Fig 11B) . The patient was pleased with the final treatment result. The treatment results were still maintained after 27 months (Fig 13) .
DISCUSSION
An adult patient, aged 50 years and 10 months with a poor periodontal condition and severe bimaxillary protrusion was considered unsuitable for typical orthodontic treatment with extractions and full fixed appliances due to the high risk of periodontal deterioration and root-end resorption. The patient held an urgent esthetic goal to retract the lips and teeth. After considering the options, the patient agreed to maxillary perisegmental corticotomy and lower ASO with maxillary fixed anchorage, a treatment protocol developed as an efficient ambulatory surgical approach, and called "Speedy Orthodontics". This protocol takes advantage of the concept of compression osteogenesis (CO) in the corticotomized segment during orthopedic traction and is usually performed under local anesthesia. 16, 17, 20 CO is performed by compressing two cut bone surfaces together after corticotomy. According to Kawakami et al's animal study, after coroticotomy, there was an increase in the number of cells, the irregularity of functional arrangement of cells and fibers, the amount of bone resorption and apposition, and the width of sutures. 25 Changes were seen mostly in the cortical layer, while minimal changes were noticeable in spongeous bone. The medullary bone around anterior teeth can be easily bent by heavy retraction force if the cortical layer between the basal and alveolar bones is interrupted. Speedy Orthodontics is different from the accelerated osteogenic orthodontics (AOO) developed by Wilcko in that it requires removal of a track of cortical bone rather than punctures in the cortical plate, followed by orthopedic traction against the isolated block of bone and teeth. [16] [17] [18] [19] [20] If periodontal disease is present, it must be treated and stabilized, and proper home care established prior to any orthodontic treatment, and this is especially important for a patient for whom Speedy Orthodontics is planned. This was made clear in an animal experiment by Ericsson et al. 26 The orthodontic movement of plaque-infected teeth can alter the formation of the connective tissue attachment and induce an infrabony pocket. He noted that the plaque moved from the supragingival area subgingivally during tipping and intrusion movements. For an adult patient with a history of periodontal disease and bone loss, it is wise to avoid tipping movements. Bodily translation is healthier if force on the periodontium is lessened. 27 The maxillary palatal and buccal corticotomies were done at different times, two weeks apart. 16, 17 This minimizes the obstruction of blood circulation and lessens the burden to both operator and patient. This patient had severe periodontal involvement in both arches, and especially of the mandibular anterior teeth. There are many controversial considerations in treating such an orthodontic patient with severe periodontal disease. We discussed the treatment options of removal of the two mandibular central incisors, upper and lower ASO, or limited orthodontic approaches. We were aware of the guarded periodontal prognosis of the mandibular incisors, compared with the patient's extracted two mandibular premolars, which were periodontally healthier than the mandibular incisors. The two-year posttreatment records show that further bone loss had occurred around the mandibular incisors. Perhaps a more prudent plan would have been to remove the two compromised incisors rather than the mandibular premolars. However, segmental retraction as we performed seemed to have the advantage of very minimal orthodontic intervention in the lower arch, and allowed us to maintain a reasonable lower incisor proclination angle. The chosen treatment also allowed immediate intrusion of the lower anterior segment, which facilitated the maxillary retraction. The objective was about a four mm setback and three mm intrusion. In the maxilla, the level of orthopedic force was taken from Suya, 19 Kawakami et al 25 and Yoshikawa 28 's theory, a force of 500 to 900 grams per side was applied to the C-plate and C-tube. Fukanaga et al have tried to retract the anterior dentition in patients exhibiting bone loss using skeletal anchorage. 29 The result was disappointing due to excess tipping and the relapse tendency. In this case, we avoided these effects by uniting the anterior teeth into a unit by bending back the premaxillary segment, taking advantage of CO to reduce the insult on the roots of the teeth both in pressure and time. No root-end resorption of the maxillary incisors was evident. A post active treatment panorama showed some tendency of root-end resorption of the lower incisors. This would likely have been worse with orthodontic movement alone. Readers can note that we applied force to the maxillary segment both on the lingual to the C-lingual retractor, and on the labial to the C-tube. The purpose was to provide bodily retraction rather than simply tipping the segment back. We estimated the center of resistance to be more apical in a case with reduced bone support. 30 
CONCLUSION
As shown in this reported case of an adult with severe periodontal disease and bimaxillary protrusion, careful treatment of periodontal disease and appropriate periodontal maintenance during treatment allowed a protocol of treatment using perisegmental corticotomy and skeletal anchorage under local anesthesia to provide a correction that could be used as an alternative to orthognathic surgery. 
